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(54) DEVICE, SYSTEM AND METHOD FOR PROCESSING PICTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a high degree of picture 
processing with an inexpensive system by improving the capacity 
of a computer which makes the picture processing. 
SOLUTION: A picture processor is composed of a main memory 30 
which stores information on three-dimensional objects, a plurality 
of processor cores 34 (34-0 to 34-m), 36 (36-0 to 36-m), and 38 
(38-0 to 38-m), and local memories 40 (40-0 to 40-m), 42 (42-0 to 
42-m), and 44 (44-0 to 44-m) and shared memories 46 (46-0 to 
46-2) which have a plural tree and are connected between the 
main memory 30 and processor cores 34, 36, and 38 and 
successively store a part of the lower-level information at higher 
levels. The picture processor performs picture processing in 
parallel by means of the processor cores 34, 36, and 38. 
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x&g : x= 1 
yffig : y=2 
z MS : z = 1 — t 

^pPflwsa^iio. 5^tS2t*fo5, 

[0 0 3 7] (2) 1*tv1Zk,k>bZ<t£^xm7LZ>n 
(«T, Tobjlj fcpfcs:) 
10 X'X + y- y+ z- z+ t't = l 

^1©Siiii0^tSK'jb5 o 
[0 0 3 8] (3) &®i-i>m r G b j 2 J b& 

JS) 

(x-1. 1) • (x-1. 1) + (y-1. 1) • 
(y-1. 1) + (z- ( (-t/100) -1. 

5)) • (z- ( (-t/100) -1. 5) ) =0. 

0 1-0. 01 

[0 0 3 9] (4) &»1-3egffift («T, ^obj3j 

20 tup*) 
[II* i ] 

xffig : { t : x} 
yMM : { t : y } 
z MM : { t : z } 
[11*2] 

xll : { t : x } 
yffiS : { t : y } 
z MS : { t : z } 

[11*3] 
30 xMm : { t : x} 
ylf : { t : y } 
z ffig : { t : z } 

[11*4] 

x ffiH : { t : x } 
yEtm : { t : y } 
z JSS : { t : z } 

::f, b*M t =- 

[0 0 4 0] _h|20 4^7C^-7'v?i^ h (objO.o 

40 bjl,obj2,obj3) «s#4i-4 4*3cSIBS:SW»f|-*-5 
a-g-ICo^TSi^t-So gl9l4,*^^W^2cD^ffl(D 

H9li^-rj; o\Z, fr&J, 4 &7c£^<7)S5£ 
tfUfTSixi. 4 &5t£P B 1<Ds3jtf4. ±f5<£> 4 ft^y 

fffc>*0,5 (XXi/^S 2 0 1) , ±te<o^-^'v ; i^ 
•*-'<-C*Six5 4*7C^IH (tQfltt) b LTfi, ta 

[0 0 41] - 2Sx52, - 2 ^ y ^ 2 , - 2 S z S 
50 2, - 2 g t S 2 



2 


- 1, 


2 


-1} 




2 


- 1 , 


2 


-1} 




2 


- 1, 


2 


-0. 


5} 


2 


- 2, 


2 


-2} 




2 


- 1, 


2 


-1} 




2 


- 1. 


2 


-0. 


5} 


2 


- 1 , 


2 


-1} 




2 


- 2, 


2 


-2} 




2 


- 1, 


2 


-0. 


5} 


2 


- 1, 


2 


-1} 




2 


- 1 , 


2 


-1} 




2 


- 2, 


2 


- 1 . 


5} 



2 b t = 2 £ ©IWHU fc £ 
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13 14 

Ury/S 2 0 2) 0 SRI^Wtt, ^»£»<bixfc# r^^^-y^m^ h (objO,objl,obj2,obj3) 

tf#COJ:54t^*>«« [0 0 4 6] 

[0 0 4 2] (1) £«*tft*fc5£lfl^ 0f^<D»£Jl *^«FffilB-0 :obj0, obj 1 

[0 04 3]^o 2 : obj 1 

(2) ft*^WB»^yu*axT^*l^i: 0 *^*ffilB3 :objl 

[0 0 4 4] rgfjfe^Su t "3" , r*^ *^#ffiiB4 :objo, obji, obj 2 

»«M^^J * "3" , t-FZ> 0 lOffltttLTKS 10 f7^5 :objl 

Ztltz, ±&0 4&7C&mz\*±fZ<D*7i?x.* h (ob i^^^W6 :objl 

j0,objl,obj2,obj3) iUo^ffit^ Sa&ftjjS^ % f-^«P^B7 :objl, obj 3 

#JtfTfctbTl>4V\ ^WBS^/Wi-SnT* t7^11 5 : ob j 3 

ASfTtoiia. -hf5^4»C7U^^>ttLT, xttk yl, v** * h SrSX"«3 9, A»o$MHPM l^'M* "l" T* 

z«u ttt-tn j E , ixKot>T2^Si]Srfi 1 5i:, i^T^^ fc£ 0 -Tfcfclb, 1h^^Ffl4 fcHLTtt, ^«ftft* 

[oo4 5] fcffii«»wasiitT*jxs. ^»an4i:#Lt 1 x 

U^^M 0 : 0 ^ x ^ 2 , 0 ^ y ^ 2, 0 ^ z ^ 2, y«K z ft, t tt^tl^tlklO^T 2 #*>J£fr 5 

0^t^ 2 20 ts KTOf-^l*ffiW39SSbfc4jai*tL5. 

i^H^^l : ~2^x^0, 0^y^2, 0 < z ^ [0047] 

2, 0 ^ t ^ 2 f-^^4-0 : 1 ^ x ^ 2, l^y^2, -l^z 

^y^ffl2 : 0^x^2, - 2 ^ y ^ 0, 0 ^ z ^ <0, l^t^2 

2, 0 ^ t ^ 2 l^y^ra 4-l:0SxSl, 1 ^ y ^ 2 , - 1 ^ z 

U":/B#£Pfl 3 : - 2 ^ x ^ 0, - 2 ^ y ^ 0, 0 ^ z ^ ^ 0, lSt^2 

2 , 0 ^ t ^ 2 *y«FffiB 4-2:1^x^2, 0 S y ^ 1 , - 1 ^ z 

f"^^4 : 0^x^2, 0 ^ y ^ 2, - 2 ^ z ^ ^0, 1 ^ t ^ 2 

0, 0 ^ t ^ 2 t^$B4-3 : O^x^l, O^y^l, -l^z 

t^?r B l5 :-2^x^0i 0 ^ y ^ 2, - 2 ^ z =g ^0, 1 ^ t ^ 2 

0, 0 ^ t ^ 2 30 if:/H*£H]4-4 : l^x^2, 1 ^ y ^ 2 , - 2 ^ z 

D-?!$*&Wl6 : 0^x^2, - 2 ^ y ^ 0 , - 2 ^ z ^ ^- 1 , l^tS2 

0, 0^t^2 "^^^4-5:0^x^1, 1 ^ y ^ 2, - 2 S z 

*^I*SIB7 : -2^x^0, - 2 ^ y ^ 0, - 2 ^ z S~ 1 , 1 ^ t ^ 2 

^ 0, 0 S t ^ 2 if^B^Pfl 4 - 6 : 1 ^ x ^ 2, O^y^l, - 2 ^ z 

•^^^8:0^x^2, 0 ^ y ^ 2, 0 ^ z ^ 2, ^- 1 , l^tS2 

"2^t^0 *y«FffiW4-7 : O^xSl, O^y^l, -2^z 
t^^9 :-2^x^0, 0^y^2, 0 ^ z S 1 , 1 ^ t ^ 2 

2, ~ 2 ^ t ^ 0 V^tif^m 4-8:1^x^2, 1 < y ^ 2, - 1 ^ z 

t^Wl 0 : 0^x^ 2, - 2 ^ y ^ 0, 0 ^ z ^ ^ 0, O^t^l 

2, - 2 ^ t ^ 0 40 D-Zf?$Qffl 4-9 : 0 ^ x ^ 1 , 1 ^ y ^ 2, - 1 ^ z 

f-^^H 11 : - 2 ^ x ^ 0, - 2 ^ y ^ 0, 0^z ^ 0 , O^t^l 

^2, - 2 ^ t ^ 0 ^B^ffl 4-10:1^x^2, O^y^l, -1^ 

t^Pfll2:0^x^2, 0 ^ y ^ 2, - 2 ^ z ^ z ^ 0, O^t^l 

0, - 2 ^ t S 0 Vzf^^m 4-11:0^x^1, 0 S y ^ 1 , - 1 ^ 

fy^ln :-2^x^0, 0 ^ y ^ 2, - 2 ^ z z^O, O^t^l 

^ 0 , - 2 S t ^ 0 y-ytef^m 4-12:1^x^2, 1 ^ y ^ 2 , - 2 ^ 

^^14:0^x^2, - 2 S y ^ 0, -2^z z^-1, O^t^l 

^ 0, - 2 ^ t S 0 ■y-'7£f J £.m 4-13:0^x^1, 1 ^ y S 2, - 2 ^ 

if/ v ^rfll5:-2^x^0, - 2 ^ y ^ 0, - 2 ^ z ^- 1 , O^t^l 

z^0,-2^tS0 50 y-y&r'gm 4-14:1^x^2, O^y^l, - 2 ^ 
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z^-1, 0 ^ t ^ 1 

t^SW4-15:0lxSl 1 O^y^l, -2g 
z^-1, 0^ t^l 

IfX^ffiJflS^v 5 ^ h (obj0,objl,obj2,obj3) 

[0 0 4 8] 

if:/l$£Pf84-0 : objO 
*y^ffi4-4 : obj2 

^^^W4-8 : objO 10 
■9-:/i*ffilH4- 1 1 : obj 1 
*^«PSBJ4- 1 2 : obj 2 

iEi^flb^ftiJt;:, t^»aB4-o, 4-4, 

4-8, 4-11, 4- 1 2(DV>-fHt>, lO(D^ 
[0 0 4 9]^:, ^StufclJ-^SKISrffl^T, u 

03) 0 u^^y v^icffli^sr^^y x^ii, u4 h 

l£«L£t** y-^3£»*lx5. *^y->-Ji, 4o 

[0 0 5 0] ( 1 ) ftjft 

(x, y, z) = (1, 1, 4) 

(2) x^y-v 

(x, y, z) = (1. 1, 1. 1, 3) 

(x, y, z) = (1. 1, 0. 9, 3) 

(x, y, z) = (0. 9, 0. 9, 3) 30 

(x, y, z) = (0. 9, 1. 1, 3) 

act, S«*jxfc^^y-^±tijft («t> r A ^j 
^pf-K) £?>t££«£*i<5o -t its Sto^w 

[0 0 5 1] A^JffiS : (x, y, z) = (1. 01, 
1 . 0 1, 3) 

A^tr^iEHia. ^^^rao, u-xu^ra 

4, *7R*ffilH8 *5±V^y^B3l 25riiig"T5o t 
fc^ot, Ajfifc»Jfc"f-6B3H©»a*S«0 STbixfc 40 

[0052] ±B^)*X#SIHtt, ^1ff$8£ 

<DXh% 0 If^ot, m^irA^Sr^Sigl^iiiS-r 

5, *X^W0, -frT/WpffiHU* *X^|ffl8t5«J:V 50 
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^WfflMtfttJBSixa. fci^HWBIJWit "1" * 
6 0 - 2 ^ t ^ 0 (60X2=12 

0 7U-A) l^^^stJi^i 2 0*X5/3i 

* bx-^COg^^fT^tl, 0 ^ t ^ 2 (6 0X2 = 1 
2 07U-A) X'\t, f-^Bf^ffl0Jo.t^4(O^^ai 

^ J ty^07 f -#te26lHl*M:iK*4EI"C*)5 0 — 7 

0*3iW8a«*yffinoK:ftau *^i*ailB4*5J:W 

1 2*^ffin4KttSi-6»fr, - 2^t^0 (12 

* hf-^^te^ 1 207 u-i^n^tUco^Tfl 

tT^ft, 0 ^ t ^ 2 (1 2 07 U — A) fcfcV^TtK If 

XSIB 0*5^1^4 <£>^>^ hr—ftolSSkii l 2 o 

^;u^^ey^c7)T : -^eS[H]^:fi4 8 O04ft5 o 
[0 0 5 3] KJL±»MLfci9lC, 3M6W<0*2O||ifi 

T, ±^*y i:n-*/^*y|B©7*— ^(EiSia*S:fi 

Til, ftKttfflSli**^«Fffill]«:^«-*'5wi:3ls-e# 
5 0 rcofcfe, #yn-i?^iMc^JBi-5n-^/Up«^y 

so i 9 (7) m mit z x% z> 0 
[o o 5 4] ±e^J62^Htt©»tt-ctt, uv^yv 

^•y-y ■ ^yi:»au • y 

9STe>tbfc*x • y-^jBttsaasrtT^o hi 

* y->fc:5fr«L-cv5. fct^tf-y-:/ • y- 

[0 0 5 5] r rT\ EjgO^v'^yS 2 0 3(DUV^ 

ii. ^^y— y±(D4o^ (j^t, tb^. cfe, d 

[0 0 5 6] 
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(x 


( y ) z ) ' ( 1 . 


0 1 


1 . 


0 1 


3) 












c&mm ■■ 


(x 


, y, z) = (l. 


0 1, 


1 . 


0 2, 


3) 












D&mm : 


(x 


, y, z) = (1. 


0 2, 


1 . 


0 2, 


3) 












E&mm 


(x 


, y, z) = (1. 


0 2, 


1 . 


0 1, 


3) 














c, 







1 2 Srilii-TS, 

[0057] ^mmom2<Dmm<ofm-x:-i,t, m&<Dtt 
tennmmzw-tzm&tfhZo ^^f-f v^y ^ 

tv5o ->a ^y7-#S4rfiJfflLTt,fiv\ 20 

[0 0 5 8] (IS 3 ©HJfcro^fi) &tc, #3PJlroSi? 3 

55'JLT2olC;$Hi$ft-5„ 1"^^*,, 3&x£P^<D|SgS 30 
^t^-yv 5 !^ t ; f—?<Dffijj%m— (Da— #/M^y 

-#;M*y (csu* icieti-rSo 40 
[ 0 0 5 9 ] 0 1 1 (a) fcitf (b) *&w<dw, 

ST'fcSo Hi 1 (A) IZiji-f 7a-ty-9-^T6 414, 
loof-^tr^ 6 6£H3IfttlC2ocDfflJ$6 6 
a*>£tf6 6 bJc^fiJ-TSo -?: LT, #ffi$6 6a, 6 
6 hie, ISgS^itx-^iSiUt^-yv?^^ hr-fZtl 

z'tizmm-tZo tztz.\iffi$. & 6 a ^mmm^T-* 

£!2«U ®$6 6 blC^-y-^i^ hx-^5rte«i- 
5. -J> 011 (B) (0/Btyf376 814, pgg 
*i67 f -**E*-f4P(Wi«iS7 f -^*+y>» 7 0 50 
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{7 hr-^l4Sc^tiiLT^-fe^fc*(tT-»#iA^r^-trx 
jjS/iV^— ^-efe-So LWoT, *-7 r Jx.9 hf-^ 

tt&.\>\ 7 yf/<y KI4, S>iS7< * y T'*j&$*i, 

[0 0 6 0] 01 1 (B) ©t^i^ hf-^ 

i/a(D#jgli|4, 7>VTV<ST7- 4 7 (full associati 
ve) ^t^-f 1/^ Fvy7' (direct map) -ft^frh 
5„ 112 (A) fcitf (B) fc, -Wittr^ 
«ifiSr^i-„ 012 (A) 7^7y->7f-f^ 
0>* + y>3.«jgT*fe"5 , ID1 2 (B) y^uth 
■WTtttoZ-Yi'i'a.m&HibS. 012 (A) *34 
Xf (B) (Odr-1rs/->zL«ii<D^-fiX|Ct3^T'b, 7FI/ 

TV^I4. gE^-ttiLI4*^ yv'3.Srt y M"5„ L 
^aiL{4*+3'V=5r5^L. i/^ey^ 

x-^©ft/h*fitT*fo5 7>f ^05-!M'Xf4@££*l'CV'> 

[0 0 6 1] 0 1 3 (C, ^IIBJfT)^ 3 ©»<DfilCi 

x-^J4, t/-^^ h tW4tL5, fcSSff**** 
fitT\ &JI £ ft. £ 5 0 01 3lC^Lfc^-yv J i 

5. 01 3lc0iJ*Ufc, ty-^!^ Fr-^OtaiL 
[0 0 6 2] (1) lo«tyv>x!>H;Itlif-^ 

(4. >^y±i-i tSoTias^nSo 

[0 0 6 3] (2) x-^lC^ti-5T^-feX|4« loco 
[0 0 6 4] (3) ^g/ir-^14, lot^i^ h 
[0 0 6 5] 01 3\ZM^-r?>£.0\C^ lo©^! 
14, ^(D^-y-^i^ hco5fea7K^i4^0t7ty h 
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6 0 U&>Lfc#fc, ±E©012 (A) fti(J« (B) 
*iT^5 0 ^(Dtztb, hx — *£>S^tH L 

[0 0 6 6] hf— ^cO^ttJL^^; 

SESfc38*L, ^7^©^7* 20 
[0 0 6 7] *«W<0»3(Z)|ll6^1Bfc»5^v?3i 

rir^T*#5o 7-^^^t5:tT\ 

fflO»»{k*:H* r t tT*# 6 D 30 
[0068] gui:, **9j<fc* 3 0>%lk0>&ttK:ff 
S^v^ h^rir ^v^=-^fl|jfi4:**to Ell 4K^t 

^■^5/^^7 4(1, hr~*£{*^1-<5*-t 
y^^^ey 76^ *\ x^^^ey 7 6*jcias^ 

^>-;**y 8 0fc»LT^-^(Biil«:»^i-4* 

[0 0 6 9] 01 5 (A) IC^-TJ: yi/^ 40 

76lt #t^x^Ff-^^«7-^7 
^ — K <b . -t<Dx — ^/^^^S^^I'valid bit 

fc, **y*sa.7—-?A'7 8*1, ±lEtf>0 1 2 (A) *5 
±tf (B) ld^Lfc*iry>a*JiSra9, 01 5 
(B) lc*1"J:5fc % h^-^^ttUfi-r 

y y 7 6 ^y-f ><D;*^ — h 7 4 y 

No. ^/Tt^^-h7-f VNo. A'K*, 50 
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o. ^^Sb^^^Sr^'t'valid bity — /U Kfc , /$>*b 

[0 0 7 0] **W(OSB3(Z)|ltt^Jgll8fc«5d- 
T/S/a* h^r-t ^^n.<DKjf^|CoV>T[ai 4, 015 
(A) *3itf (B) Ell 4, Hi 5 

(A) *5it5 (B) ^-^R^UL^Blcfi, c 
PU8 4&, t7^x^ hO»SU##i3j:V^- 7 -ty j. 

5 0 CPU 8 4fcl«fc3x-*T*1?*g#i&Sfcofc4§ 
£\ -t^x— ^/v-^-^^y 7 6rtt#ffi-Tixtf 
=.9 ^ h) , ^rt^>a7-^7 8^ 

fe, ^7^i:mt5^^»f7^yNo. asm* 

£ftS 0 fflA$Jlt^^-h7>fyNo. CPU8 

PU84tUJ*StL, ^rtit^^lc, ^^r-^^fi 
■CfcS: t Sr^i-validfS-^ t C P U 8 4 Idffi £*l5„ 
[0 0 7 1 ]-*, cpu84(:iotS*Siit7- 
^^yi^^y 7 6*K#£L£stJxtf (t7^ 
^ h^*) , valid{f^ttCPU8 4t£ffl*£ft& 
t\ CPU84I1 *7*J*9 hMM***:*:/^** 
FF7^77^yFD-78 2«U 9 h 

h7^77^>Fo-78 2^^f-Y^v-z2.^^y 7 6 
^»7- *fci£?rlB^1~3o t7^x^ h h7>^77 
^yhP-78 2(t S«t«tofc*^ai^ hW8»J## 
<0$~?i/^9 hr- ^i"-<TSr, i^^ty 8 O^bSc* 

aiu *iry^^y 7 6icy 74fr-rz> 0 ~(oyy 
ntf, ±^^y 8 oa^-^*£Ox-^^te^^n5o 

(7) y 7 ^ /^^Hfi, ^v^x ^fF7^77^yh 
0 — 7 8 2icioTHtT$tls CPU8 4^B(t^«:i 

PU8 4^^(Dx-^^iU J valid{f^tti*$tl,5o 

ifc, -ttotli^Sixfc-r— ^^fflv>fc, CPU84* 

[0072] *mw<Dm3<Dnm<o]&n\c&z*7i?* 

x^^y 7 6<7)#7^yi:3tTT*|j:i<, ^^7^^ 

8<n&^> h yic^LTHtf $ns 0 

v/af-*V7 8(Dxy h y tO«:^, ^r-r^^^^^y 
7 607-T VOftirtti^T/h^l^-e. tyhfi^ 
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[0 0 7 3] fcfc, *«WO»3(?Dia6w?Kl|gfc«5* 
!)7 6^ #9-f ^«:E*Rrtlft»Bfas2offaEi-5, 

af^7 8(1, CAM (Content Addressable Memo 10 
ry) Srffil^T, *ty^a^*!J 7 6<£>#7>T 

[0 0 7 4] flffljRJBTtt, ^rtr>a^y 7 
n*^yi/=i-7-— Zf/Vl 8^i"-<T^valid bit(l, if 
Ptfc^o ^LT, CPU8 4|:i5T^7^t7l 
^#fc5t, *iry^3.r— 8ft, CPU84^ 

[0 0 7 5] (1) bK9J#-9- 

(2) J<hZtl1t*7*S=.9 vmm^yffv^t V 

is<r>?s9— Vyj o . 

(3) hv^No. ^T*$)5: ir^^-Tva 

(4) y^y— 8^<ov>-f^c03i^ h y # 30 
±B© (2) 7iS (4) ±B« (D #-fe 

[0 0 7 6] yt-fifx 9 bty h <Dm&, ±M<0 ( 1 ) 
\ttyY£tiZ><nX\ ±B© (2) (4) (l^i 
*LT, 6tJ:oT, (2) (O^^-h 

*y 7 6^(DT9-txi±, Ztomnztitzmsk-ehZT 

[0 0 7 7] (5) T.^-fe^Silfc5>f >^a,-C*>5 
r t£^1-validfI-§- 

(6) t«)7>f y^+^>af-^7 8©if©xy 

(7) f(D7^ >\C&fa£titz*Zf\/~9 h^-* 

rrr\ ±i£(D (6) ioii; (7) fi, ±f£^> (5) a* 

■fey h£ftTl*S»£<D*l£*»T-fc5. 
[0 0 7 8] ^^^9 ht 7 h*>»£\ ^fn^-) 
x^TIl ±|E<0 (4) (Ot^FxyhUNo. £ 50 
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(6) OxyHNo. i^-grfSo ^LT, HftL 
tz<}^4<D (5) (Ovalid«"§r*5«tt> (7) <D*~7i?3L 

?(1CPU8 4Cl«$n6 0 CPU8 4{£ttJ;*J$ 

ix5validfS-^tt, ±R© (1), (3), (4) 
*:*>f<D (6) fc<0ifclfc£*O»3Sfq, #£XW!RiStl 
tz (5) , 0|ftSBU:tt&. 

[0 0 7 9] t^yx^ h^(Ol^(:oV>Tia 

l 7«rJB^TR§M-«. t^x^ htt8U*-8-fr£lt& 
ofc^^r>af-^7 8li mifc£in1z*7\?*9 
h<D"r—9t>K ^^^>x^^!)7 6^i:#ftUi>: 

x^hf7^77^>hn-78 2(t 
mfcMX'foti^ 5/^r^;u7 8^^^-fti^ 
^^Fy fc##ii*i-536>Sr*i-flf« (refillentry N 
o.) Sr, rtiKSixfcU^* 8 8K(S«p-r4 0 rofSfR 

[0 0 8 0] t^^hh7^773^hP 
*7V*9 hW3U#*S:tt#U 

8o*(c^o(t^ s *<»*rfv^9 y?-9<Dife®\mm* 

(1. t/v^x^ N h7>^77^yho-"7 8 2{j;, 

[0 0 8 1 ] r-^CaiBB^, t7^x^ hh7^ 
^ r ^>hn-y82(4 > mmmi&tn^ (transfer sta 
rt) £, yi/=-/*r l J 7 6*P<DX9~ h7^VN 
o. Sr, ^^7-^7 8(c, m*"t*5o ^ir* 
yar-^7 8(1, §;tf&ofc;*^ — h7^No. 

h y cOvalid bit 7 ^ — K^rvalid bit^rir > Ni"5> 0 
rcOvalid bit(l, §t^^x^ hCOx-^teiSM^ 
(c, Jifc-fey hSJtS. rco^c^, #r-?^y7^;u 
K1^CPU8 4KteS**RT«4:46 0 

[0 0 8 2] Sfc, t^v^x^ hh7^77^VFP 
-7 8 211 »#i£^ff-S§- (writeenable) , 

^ftbtlS^^yNo. t7 P v?x^hh7^7r 
=«yhD-7 8 2^flt§ 0 jyfrftidH, 7^VN 

^ix^Stc, lfo^^yF7^^«:it\ 

^ti€) 0 t^xnh7^77=>yhD-782 
(1, ^rt7 l >^^y 76^7^fyOxyHjNo. 

^78^(Dxyn;No. x-^7^-/u 



is 
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mmo^mm^ cpu8 4o*iMs*a*b*» 

^773Vho-78 2«s, CPU8 4*>e>1f«Sr#5 

[0 0 8 3] 7 614, 

fciaWPIw, v^valid bitSr-feyM-5. -fTiCv 

alid biti^-fey FStbT^S?^ >*Koi^TI4, ^©7 

No. fc*ty^f-^7 8^m^i"5c **s/v' 
]) <£>valid bit£ Ut^M, |> y SrMS&tc-f 

[0 0 8 4] *mw<Dm3<Dmm<Dftm{z&%* 

18, II 9 (a) 7!>3* (e) £ffl^TlftJ^5 0 HI 1 
<D<7>-#<DMT*hZ> 0 Ell 9 (a) 7i£ (e) (4, HI 1 20 

8<0r-*;&s*ir yv^^y 7 emt^&SftSBB 
7 6^i^ty v/af-^;i/7 

^ 018 (O^-^i/i * h i4, it"7*Jx. Phi, *7 
h2, *-f*?*9 h3, it?*?** h8co)l« 

TCPU8 4*>b7^-fe*£ft5fc<Ofc-r5o 0 
19(a) (e) "CI4, y 7 

4^V h y Xfe5t1-5o 
[0 0 8 5] if, «DM{b«*-Cf±, *t5/^^^U 30 
7 6*5J:t/*^y yaf- ^7 8CD-T-<T<Dvalid bi 
U4, V-Ky h£tlT^5 e CPU8 4*t 

^/x^M{:a-lt7^tXfttTt, ^-ts/v^ 
r->0W 8*MI4, = 9 hi ^3tJ£i-53i> h 

UlttFSELfcV* (019 (a) 0 Lfc^oT. * 

^yv^^y 7 6<D07-f >a>e>WRI^ -fr^tyx-Z Y 

8ICJ4, #tiA^tifcx-^^^-y> ; ^^ h 1 40 

F^^No. (Ell 9 (b) # 

fig) □ CPU8 4*t/^x^ h 2l£*tLTT^1?*S 
#Lfc*&tra«|cfirbn5 (mi 9 (c) #RS) o 

[0 0 8 6] CPU84W^x^ h 3tC*tL 

^ V h y \z.*-f*?*9 h 3 fcH1-5ttf«*»#a*iX, 
7 6C07-T ^1 2^«bffil^y>^? 
Kx-*#S#&£ft<5 (mi 9 (d) #RS) 0 ^rf7 
•>a**y 7 6m 55>f >£T>*#&£ft5i:, Wtf 50 
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h y COvalid biU4, V-£yh£tlZ> (El 1 9 

(e) »m) o 

[0 0 8 7] (M4(7)«(D^ffi) *55K^)fB4 

£>5 Q rtfMif&fKTtt, m7t^tfc^l^^JS^ffi 

t£t>h, 17^7^52, K5 6, 

5 8*ix-en©rt»fc*5V^Tt>, T^-fe^5*(D«E^as 

fir***. «*<Dn^tr a -^5 8ftSBRi-5*y h 

^4<&3ISE<7>7gf§l4 % Mw/-M^TO:ioW 

i*(07^ t^B** l oti t HE 
f*fcWFlB (Wfy^/l «r/J*3<U ^^7^#« 

[0 0 8 8] ETF\ *»W0*4OjM©«»COV*-C 
0 2O|OTf^rAM^i^t5 o 02 0 
(4, *-(0#^^^y 9 0 fc nffltO^n-fe 5/^9 2- 
0, 92-1, 92-n-lt^ ^^h^-^9 
4&^LTS»$ftfc, *^^^yM^/^^yn-^^if 
^lt^5o t^^A/> *^P^^iiffl©ffl{4, -7^^- 
ynir^/i^^PI^n5tOXf4^V\ i-fft^Otc, 

4 0>Hlfc<D7KJglC«5 a ^/<>f (Combinin 
g«fg) !3J:t«C3l3W^l^|iB (l£?ICotnbining« 
IB) fco^T»9J1-So 

[0 0 8 9] (ay/qylH) m2 1f4, 0 2 0(7)^ 

TOxlOOOj #S6— 0K^ii^T^ir^Xfc5*^Sr^L 
T^5o rco*^ N K7)2o(D7^t^ItSrlo(Ci 
lo^7^t^I*i:UK^ftnit% TP 
±x&&l±&\1btiZ>o w(7)2ocoT^ir^M*5: lo 

r (7) ^ >«IB^ ioT, 2o(D7 P Dtyt9 2- 

0, 9 2- lA^^a*ii*T^-fe^f4lotc:itfe?> 

y 9oo roxioooj #Jfc(Dx-*a*tt^ffl$*L5 0 ti 

T, ^^Sc^ffi$tlfcx-^l4 2o(D7 ;, n^^-b-9 2- 

o, 9 2- I^rti^lx«ca|iblx5 0 :^±?l:^y/^ 
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[0090] (&m^yu>mm 11122 (a) h 

H 7^ir*g*j^ N **^^I)9 0CO ToxlOOOj 
-F7?±*W$:&, r0xl004j ^Sr^&tfZ^ 

^(-<toT(i2o(DT^-fe^^^^ loHSife^: 10 
Hg^rflS^^, EI2 2 (B) {Z7jk1-£?\z^ 1^57 K 

[0 0 9 1 ] #CK, *Sn^R4O|0k^|tffS($ 
hffM (queue) AldO^TR^1-5 0 #3§Pj3<7) 20 

JR=^>f AW:^rAT^5„ 1112 3 

Pff£P9 6<t, Jttt»9 8t, f**>frMS 1 
00^ hSB l 0 2 i % Hix. 

[0 0 9 2 ] (ISffSB) L S I rtSB-Ctt, ftl^Hlfftntt 30 
»A 5 B*^H4o w<Ofc», 112 OcOnfS^^Pir -yif 
9 2-0, 9 

y9 0lC7^t7S*^ o fc»^, l^D^-W 

6 D H2 3 0>SM98B9 6tt, Mw7^t75*wt^ 
Jt«RSB9 8l^?)ti57^t7l^ Hp^ 

fcZ^'fo 12 4K^-fJ; :©Hff99 6lt ^ 

^f7 P l/^tl0 4t, 7^t^r-7'yH0 6h £ 40 
^<Hfi5 e '7/l,f7 ( U^tl04lt «»<0:/ 
Dtyt92-0, — , 9 2-n- lfrh<DT?±X*g 
#0 + a>b»oj&>SrStfttiU *teS$9 8ici£5 0 
f^^^f 10411 ft*nffl<DT^-fe^S*(Otp^ 
t^k*^7^t7fMIKT^^ e 

-y/no6it T*±xmjmt**>fT9mi o oic& 

Ml 7 p Dt^f9 2-0, 9 2-n 
M»i 00«cr^-fe^R*as»|ftSiiSi:, tt l"Ct 50 
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*OT^-fe^S*3&s|ltT*ix5*-e "1" £ 
«^Pl"5o vyufyi/^f 10 4(t T^ir^x— 7> 
10 6«:#g9LT, Jt^9 8 {^ST*ir*^*£il 

[0 0 9 3] r 1 OO^n^y^ 

(blocking) -Cfc5l§£\ Wff«W9 6tt, #*>*T5MB1 

Py*^ (nonblocking) ftf*^fi^JSB 1 0 0 CD* 
£\ 7^t^f-//H 0 6(:^7 P Dt7t/5^^)7^ 

i»«:**ff J:i\ ^A-l 0 6 Sr#jfLTT 

10 6(1 #^n-fey*t*»a)hry hft«5STT, 

So 

[0 0 9 4] (Jt««) Jt«»9 8te, m»&9 6«Cfc 
oTii«£frfcT^*g#t#^ff?iJg|5 1 0 0(D#i 

fc. Jt«»9 8©*j£«r5jrt- D Jt«W9 8tt, iTftfl] 

fT^JSPl 0 0W5fe^3i> h y Kte^ft-o^T^-fe* 

J"<W ^ffi-Cfciltf. itf&SB 9 8 fi, fflftffi 9 6 T-jI 

yie:^©£££5, ^LT, £ibftfcT^ir*g3fc(i N 

i^fg-e&fttf. #*>tt?'jgi3 1 o o icin 

&-T5o KTra*KLTJt«SrfTV\ #*.fir?iJ§|5 1 0 0 
T»«l£ftfcT*-fc*B#:«\ #*>fif5"J«IJ l o o o*« 
[0 0 9 51 Pff^5 9 6 li. &&<07u-t .y9-frt,<DT 



0 
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[0 0 9 6] mhffFffi) fthft &m i o o ttft 

<^>- h y S^LTfe^ #^>-|> y (cyniry-^^^ 
^i?*g*:i4, jfetttttSixfcWfc^^^JSBl 0 0£> 

K 7^t^5*W7^t^^>f / (fc£*L(4\ 
-K<D4«H) «r^-f-, 2fcTyK 9—*fy YT 

TOxlOlOj ^<7)4word-Burst-readt N ^Ptyfli» 
&7K^ roxl008j ^CD 2word-Burst-readt N 20 
ir^1^2t5j;tJ«7 p p-fey^3^? 3 T ToxlOOOj — 

(D 2 word-Burst-read k , fl*t£3S ^ *y/<4 S & tlT V ^ 5 

:i^*lTv^o ifc, !7-K/^-7//M 

t>TYV7. TOxlOOOj — CDByte-readt , ^u±^^4 
i»5)7K^ T0xl002j ^(7)Byte-Readt. J&SJfcjgn y 

[0097] rrT\ ft-hft&mi ooit »#i&*4ft 

i^6 0 r^y^r**!* 14, **^«ig£SUfiU 
-t^)«iSfwiiJo$ Jxt*jff<z)^-^ £ft#Jic{£ffl1-£ «£ 

h y **x«x taws t t ^ y «i« trflkfit-r 5 >&m « * 

9*\ftmtZ><> X9y9tf4>'9 l s 2, 3ft/<y7r 
r ^ * y T1i-STCfc5f-^ i Kaffir 9±x*P% 

[0098] 5 (D^mmm) *«m^sb 5 
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i:T\ iM!)^?)f^Pt5/tOP-AW^!l^ 

*7&3l9 Y7-9<Dum%:ML>bmm^ -tnicio 

■feylMai, ®ffi£ft?)'t'CD4x4 (=16) BIK^M 
ftfc*»t<Z>3i^h!>S:^-UT5o 1 6<@(7)iiJ*$r^a-r5 

9 h«9J«F*fc**.T, 9 
±^*J±o|M67Ki/^i:tTtAi\ ft*5, KTt 
14, *ft«x*\ *-7i?=9 V7^-^Y\ &&&m7 

[0 0 9 9] **W<0» 5 (O**C0ff^(7)®,ff tf&cDil 

5E***7-f-/uK»4«IJBft:*n, SSH:^ 
-/U"Ktt«R*fcR££ft5 Uf^S3 0 1) □ ft 
Ma>*7Z?x.9 M*iItR£*U *<D*-?*?x.9 Yt-9 

^S 3 0 2) 0 J^tc, loo«*3j«a«Slx (xr^7 
S 3 0 3) , *C0iS*S:ii53fej||t±fEO^'ry7 p S 3 

ho SS«1-5»*Kf4, a^fc-toSS^S-COffilUds 

x.^tTt?tv5 Ut^7S 3 0 4) o i"-<T(7)a^{co 
^TifE^^x^^S 3 0 4#HtT£ft Ur>77S3 
0 5 YES) , t^tWt^^x^ hldo^-CifE^^ 
ry7S 3 0 StJi^x^T'S 3 0 4*S|ltT*lxS t 
Uf^7S 3 0 6YES) . r.O»m4»T-r5o 
[oioo] r^)»MTi, «-H*^»JC-t-«3i>h 

-rtl<D*zfi?=9 hkh&MLte^mm<DEM7<(--sl' 

XjS*"C<OgBBS:, ^n-enfejiftLTV^f4TT*S>5o 
[0 10 1] **5BO^5(0||]6S^ffi(c4tbtf, 
^y^bp-^W^ey^t^x^ hr-^^giS 
(4, ^o^y^^^ F©ftff»tfTx.tfJ:ictl:45 0 



■1 
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5: t^nTfgT'foSc r<75^»C|i, &m\3£$fr<D® 
[0 10 2] *!iS>!t^W3&7c^W^J:ie(0^-^ 

M%*tt^HI|7^-A'K, «: 3 rcoif 
£-<£>SbftM4#:0>a "9 -efo?>„ 03 114. #mw<D%50> 

-f^fc*>, #xyb!J«t7*v ! x^ F7^-^K, 20 

77>f-;k K«s*»T«t«x S§SI7 >r K#*R*fc 
S££ft5 (^T7/S40 1) „ ^77^-*K^ 
*Ttt«-C*>5ii*-f'<TasaSlSix Uf5-7"S4 0 
2) , #H*l-^1-?>^^^|ciiig-t-5ih7^H^ 

*l5 Uf^7S 4 03) „ 30 
[0 10 3] »c»i, ^77-f-/uK^7ttlT'fc5 
I^ 5 loU{$n (xry7S4 0 4) . ^CQ1f:/2£ 
ffl y 4 ->v Yft^^T'&mtt'te***-?'**. V hx 
-^ri^^-y^n-Tj/M^y IcK^iittlS (* 
Ty7S4 0 5) . ^LT. «fcS*LfcW*£f«K*i&3: 

^fe^ixS, LT, -?:0>3ji«>ibiT,fc^|it;4S, Smyj 40 
-vi'Kwffii'J t>/h£t7ixi4\ 9 yy^-iv 

S*5j*TLfcr £###&£;K5„ Xf'>/S4 0 5T- 
K*ii*lvfc*^^*^ hx-*£51gi£;fc5i§-§-|c:i4, 

7"S40 6) . 1--<Tc0iS»<0*!iS^^7-r5i: (*x 
y/S40 7YES) , r <0«)f^l4^Ti--5 <> 

[0104] :waff»7g, ^Ww^hyi^ 
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Miffl^x^ H7-f- A* hit. ■?:<75^M-t'53t-7'v : 

[0105] ±lEo*r-*;*x-:7VMc*H-.5 
Jfroi 5(cfffctt5^(cov^ria3 2. El 

3 3 (a) 75^0 3 4 (g) fcffll^TSHBI-a. 

14, 13 2 ic^-T 2 &.jc¥-mfa(D7i-y°i?x. 9 ht<n$tm 

njkzfTom&^^^xmw-rZo 133 (a) 

75S0 3 4 (g) (4, 0 3 2(D^-7 f v : ^^ hirCD^HflJ 

5 0 EI3 2T*(4, »?]0>fi¥{fc«rl85fcit>, «ys*Hft© 

£Ffl£ 2 *j£-ettWt5i6^ 3 jJcjc^FflTfe 

oTtMPj^/iS^lt^V. HI 3 2(C^1"J: 0\Z S Z<D 
2Hkjt^mi 0 8rtl-(4, 6oOt^i^ hobjl.obj 
2, obj3, obj4, obj5, obj6flS#£ LT^-5 0 LT 2 J^tc 
£Ffl 1 0 8 (4, -y-^MSl, S2, S3, S4, S5, S6, S7, S8, S9, S 
10,Sll,S12,S13(::#Sd£;ft/C^5„ ^^y->-110± 
t£(4, 4o©ifp0, pi, p2, p3^$,5 o 

[0 10 6] *7--?*7--y' 'V<D&^YVi)mm\L 
$*l5„ 14, ^77^-/UKtt, *^T^ffi 

(No) l£, EH7-f-A'Kl±» UK* (oo) %ti? 

-f-zi'K, t7"^i^ F7-f-/i'K > &M.MMy ^—fr 
K) 14, !)tyhSfi5 (03 3 (a) #flg) . 
[0107] ft#), p 0 p 3 f4, *0=a 

MJ^ir^y^y^-^Yiz, ##ii*ns. 032 

(-14, rs 1 2 J ft 5 (03 3 (b) # 

HO o 

[0 10 8] -y-^Fp^S 1 2f*l<n*yi?*? hobj5, o 
bj6(Dx-^^, ±y*y /5^n-7Jyu^*y fd^ii 
Sft^o tLt, #®^W)t^i:obj5io4U ? obj6 
^*U3t!6StT*>Jl5. 03 2T-I4, iB*p 0©3t«l^ob 
j5i^t, lB*p 2 03t»i«obj6 t^HI-^o tfc 
*5oT, H^p 0ro^-yv?^^ K7^-yUK(', 
i ^ hobj 5 3fjfiil7^ -yu KIC X^.M^ ( x 

1, y 1) j55 % E»7-f-yuK»c» KKd 1*5, -5rix-p 
ft*t^*ti5o SSlp 2»i7-^x^ h7^ 

-yuKIC *7**Sx.9 hobj 6 5Ml7-f-;uK 
JC, (x2, y2) KK7^-/PKIC, E 

^1(12^, ^ft-rn,*#i^ttv§ 0 -eitiip 0*34 

tfp 2(D^nmTy 4->^Y\^ MIWLfc:i 
^•^ii^ftSo *^lCI4Maw^T5rSft1-S TYe 
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sj UK (H3 3 (c) #«0 . 

[0109] mmT&m<Dmm p l&xvp 3&m$t£ 

i4S#^$ix5. 133 2m Blip l&XTfp 3(DHtm 
it. t^lS 1 2(D&(C, 1 3?rilig-f 

5„ BiSip lfcil>*p 3WlJ-7"^ffi7^-/uK(i(is 

rs 1 3J tfs*£i&£*l5 (§3 3 (d) #BB.) . 

[0 110] tygfflS 1 3rt»^yx^ hobj6W 

5 0 i LT, Biflp l*54tfp 3«3feHi:obj6t<0^ 10 
nfeffifttHtttli. 03 2T11 PJ*p l*J.fctfp 3© 
hobj6 if4£^L&V\, L-fc 

i ! ot, s*p lfcii/p s-etu-eno^v 5 !^ yy 

flSLft^ (HI33 (d) #f$) . 
[0111] fft>\ *»T*ffi»liSl p l*JiVp 3# 

^MAS#^*ix5. 03 2T?I1 H*p l*>J:tfp 3 

iJ-^ffls i 3w^ic. -y-y^p^s i o£ii 
ii-f5o m%p ljsit^p 3 roty^ra7^- /uki^ 20 

14, TS10J *S#*a*Jx5 (13 4 (e) #$) . 
[0 112] ify^PflS 1 0ft<Dyi-y°i/^? hobj3W 

5„ ^LT, BiHp lfeitPp 3K)jtlfttobj3 
ItWSi&Sff&fcftS,, H3 2T-I4, BUI p 1 CDft$H4, 
obj3i3E||-f S„ B*p i(D^-7'v ;; i^ \~y 4 —As K 

*y' f J^9 hobj3/!iS, JMl7>f- 35 
J&JSS (x3, y3)«!, Eai7^-/WKtC, Sggt d 3 

th,eK*#i&*ft5. -5: L"C, js^T 7 -f -/u K 
t£, ry es j i>\ #£j££ft-5„ -75. B*p3<7>ft$ 30 
14, *yv*t hobj3 irttSEHLftt^. Lfciiot, 

K, SB8£7 ^ K»4, ^rt:L&V> (H 3 4 (f) # 

If) o 

[0113] kxt. mmimmi>>mt£t>Hz 0 13 2 -e 

f±, BH p 3 ro3fc;gl»4, v-fixw^^WtttSEllL^ 
l\, L/i/^oT, BlStp 3(7)|i|-77-<— /P TYe 
sj *s*#a*ii5. «7^-*Ktt, MRS* 

(00) ©£4**5 (134 (g) #]£) . 

[0 1 1 4] J£A±m^Lfc<t 51-, *^ajwB5oHJg 40 

fflft<Di-'<X<D*y'i;x.p hf-^i ; n-7i;l,^t!Jg 

ftsdrfg, BSt^Sas n 0>S-g\ e^$n-5x-^a 
(4, s • r • nt!i5„ &ifft«b, ft£-C»4, #B*r 

*%w<om5<nmm<»Bmx-\t. -t^xnaryv^t v so 
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s • r T*$rtf 0 

[0 115] ^Pfl^fiJtCioTt, fcf-7*£ffi 

p«(c±ia7jfet<tDx-^te^a^7c*s(ci£MT' 

"<TCi£<D:t— -5/ K;05±C(c< V\, io»±^ 

tT^B^Sv'^xAT-tt, T^-fe^S*«»-a-^P,r 
-$Um<T>*— s< — -y KiiS*#V\ Lfc^ot, 

[oi 16] ($ 6 roUffiojglB) ft^, «»I6 
<7)HJ6rojgli^o^T!ftWi- 5 0 T-pf-v-gv (id 
B) «Jl=T*:*&«*B3Mfcfl!)«|*t»tlL, #ffi^?r 

b&hZo 1 ="-7^ffO»B(-Si-5S#Pfll4, «-7ot 
y iJ-wSB^a© fc Si > t © LTLS% 
rcofcfe, loro^n-fey-y-w^a^Fffi^teirJt^Tffi 

[0 117] **WOJB6©**«)}g||tt. #7"niry 

»B(c^1-5B#p B 1^S^-rSc #^uty 
* ©flJffl 3ft* t: Kll± 3*5. A^W(;»4, r©^6©H 
M<DJ&MX*i*s iSSfJ© 1 3-^wB^AHaco^o, 

■fey*o»a«fi»i^j»iicas:*-fWfai-»<Jv^T. &© 
1 3^©Bfft*aati3»ta» s-^n-fcytHcwos-cs 

(i4oT, ^yniry-y- ©«ia^P^ * T' § 6 jt'tt^ 
[0 118] r^n-fcy-jKotea^W-^WlIC**:*-*- 

it« («t, wait#j fcpf^j j t LTf4, 
^tf^-^n-feyf-w^sjaa^ra, *ff*>f^A«. d 

-*ywy^ycD5^^^if ibixSo 1^^-WfiiBl- 
*3^t r nmmtfi «aoffi^fte i >) tc# o -tr y -y- 
14, lltSavifp LoSMttldit), ^<0&ro = -7 
©fiSBlcfe^TtTcf /iffiSr^por ki^mZtiZo * 
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<T)MG-X'h 5 0 tz b xtf.-? n ir y -(hri* 4 oTfotui'Hiu 
»Btt«fi4orog$ccD|&iftS 0 jSIllfitLt, 

4 try i<D2mwc<Dm?£'bWLM.wix-m&Lfzw,&\£. 

/J^^'fefifi, ftT&fc'y K (least significant bi 
t ; L S B) (D^lcmfeZtlZo 

[0120] tz 1 7L a nft-y--! ? /u«c^ 1 0 mx-fo %m 

£\ 6 4 tr 5/ kd 2 si*oH3E/J>ftjS«:tt, ft©a 9 -e 

[0121] 

1010 1100 1010 



10 



£T\ ft©l3-vlife»t5»ai$IB]©<a6{bS:BI5. - 

:t-ii, mutant lx, &7u-tyv-<D-£ft-v--i? 
*&i:m^tz®&\z^x®.wi-z. i>h?>As, m^m 

BJR^oy^ii, 2X2 (=4) W*-e*fifc$ftT<^ 
[0 119] 1 ^CDffiBMS^&ttS, ^g-ynir-ytJ- 

0000 0000 0000 0000 0000 0000 0000 0000 0011 1011 1001 
0000 0000 

" 1 " #iof±fit> Mi, L S B A»5> 3 0 t'y h a 

^^^6 4f'yhT'iLf:I^ ty h*ilUiffl 20 
<£>ft*:fitfi 6 4 bt£Z>* 6 tfy h©/^-y|i2 6 = 6 
4»<9fc£„ Ltiiot, WbOfy h/N^-VlcJ; 
oT, 0^b2 6-l^f©M?r+^tri:^ff 

[0 12 2] ifc, #7*n-feylM4fl[»©BiKJ^'ny^ 

0000 0000 0000 0000 0000 0000 0000 0000 0010 0000 0000 0000 0000 0000 
0000 0000 

fo<DW%(08i£1kft 2 9 LSB^ib2 9t' ★ [0 12 5] 

y V Stci l:Jp#-r-5o *30 

0000 0000 0000 0000 0000 0000 0000 0000 0011 0000 0000 0000 0000 0000 
0000 0000 

^<nmm<r>m%^ 2 9 LSB^b29f a [0126] 
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